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CLAIMS 



[Claim(s)] 

[Claim 1] The reforming room where it is the fuel reformer which generates the reformed gas which 
contains hydrogen by reforming the fuel for reforming containing a hydrocarbon, and the reforming 
catalyst section is arranged, The combustion mechanism for starting for burning by the combustion 
chamber which is open for free passage in said reforming room, and supplying the combustion gas for 
heating to said reforming catalyst section directly at the time of starting of said fuel reformer, A 
preparation and said combustion mechanism for starting are a fuel reformer characterized by having a 
fuel-injection means to supply the fuel for heating to said combustion chamber, and the plug for ignition 
to which said fuel for heating supplied to said combustion chamber is lit. 

[Claim 2] A detection means to detect the electrical-potential-difference value and/or current value 
which are given to said plug for ignition in a fuel reformer according to claim 1 , When the sensor which 
detects the temperature or the pressure of said combustion chamber, and the detection value by said 
detection means reach the set point, while driving said fuel-injection means and making said combustion 
chamber inject said fuel for heating The fuel reformer characterized by having the control means which 
stops the energization to said plug for ignition when the detection value by said sensor reaches the set 
point. 

[Claim 3] The fuel reformer characterized by to have the control means which stops the energization to 
said plug for ignition when the detection temperature by said temperature sensor reaches the set point 
while driving said fuel-injection means and making said combustion chamber inject said fuel for 
heating, when the temperature gradient of said combustion chamber before and behind the temperature 
sensor which detects the temperature of said combustion chamber, and the energization to said plug for 
ignition reaches the set point in a fuel reformer according to claim 1. 

[Claim 4] The temperature sensor which detects the temperature of said combustion chamber in a fuel 
reformer according to claim 1 , When a timer is operated after energizing to said plug for ignition, and 
said timer clocks only predetermined time amount, while driving said fuel-injection means and making 
said combustion chamber inject said fuel for heating The fuel reformer characterized by having the 
control means which stops the energization to said plug for ignition when the detection temperature by 
said temperature sensor reaches the set point. 

[Claim 5] The fuel reformer characterized by having the bypass passage for being prepared in the way of 
the supply way which supplies said reformed gas generated at said reforming room to a fuel cell in a fuel 
reformer according to claim 1 free [ a switch ] through a valve, and supplying said reformed gas to a 
catalyzed combustion machine. 

[Claim 6] The fuel reformer characterized by to have the control means which presumes the carbon 
monoxide concentration in said reformed gas, or lipobiolite-ized hydrogen concentration based on a 
temperature detection means detect the reformed-gas outlet temperature of the reforming catalyst section 
which is the fuel reformer which generates the reformed gas which contains hydrogen by reforming the 
fuel for reforming containing a hydrocarbon, and is arranged at a reforming room, and said reformed-gas 
outlet temperature and the amount of supply of said fuel for reforming introduced into said reforming 
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room. 

[Claim 7] It is the control approach of the fuel reformer which generates the reformed gas which 
contains hydrogen by reforming the fuel for reforming containing a hydrocarbon. While heating the 
process which the combustion gas for heating is directly supplied [ process ] to the reforming catalyst 
section arranged at the reforming room, and raises the temperature of said reforming catalyst section at 
the time of starting of said fuel reformer, and said reforming catalyst section to predetermined 
temperature The process which supplies said reformed gas generated in said reforming catalyst section 
to a combustor, and heats an evaporator, By introducing said fuel for reforming and water into this 
evaporator, and supplying said fUel for reforming, a steam, and oxygen to said reforming catalyst 
section, when said evaporator reaches predetermined temperature The process which is made to perform 
oxidation reaction and a reforming reaction to coincidence, and generates said reformed gas, The control 
approach of the fuel reformer characterized by having the process which detects the carbon monoxide 
concentration in said reformed gas generated in said reforming catalyst section, and the process which 
supplies said reformed gas to a fuel cell when said said detected carbon monoxide concentration 
becomes below a predetermined value. 

[Claim 8] The control approach of the fuel reformer characterized by burning in the control approach 
according to claim 7 by the combustion chamber which is open for free passage in said reforming room, 
and supplying said combustion gas for heating to said reforming catalyst section directly at the time of 
starting. 

[Claim 9] By supplying the fuel for reforming which contains a hydrocarbon in the reforming catalyst 
section arranged at the reforming room, and reforming this fuel for reforming The process energized to 
the plug for ignition which is the control approach of the fuel reformer which generates the reformed gas 
containing hydrogen, and has been arranged in the combustion chamber which is open for free passage 
in said reforming room based on the trigger signal of said fuel reformer, The process which detects the 
electrical-potential-difference value and/or current value which are given to said plug for ignition, The 
process which detects the temperature or the pressure of said combustion chamber, and the process 
which makes said combustion chamber inject said fuel for heating when said detected electrical- 
potential-difference value and/or said current value reach the set point, The control approach of the fuel 
reformer characterized by having the process which stops the energization to said plug for ignition when 
said detected temperature or said pressure reaches the set point. 

[Claim 10] By supplying the fuel for reforming which contains a hydrocarbon in the reforming catalyst 
section arranged at the reforming room, and reforming this fuel for reforming The process which detects 
the temperature of the combustion chamber which is the control approach of the fuel reformer which 
generates the reformed gas containing hydrogen, and is open for free passage in said reforming room 
based on the trigger signal of said fuel reformer, The process energized to the plug for ignition arranged 
in said combustion chamber, and the process which detects the temperature gradient of said combustion 
chamber before and behind the energization to said plug for ignition, The control approach of the fuel 
reformer characterized by haying the process which makes said combustion chamber inject the fuel for 
heating when the temperature gradient of said combustion chamber reaches the set point, and the process 
which stops the energization to said plug for ignition when the temperature of said combustion chamber 
reaches the set point. 

[Claim 1 1] By supplying the fuel for reforming which contains a hydrocarbon in the reforming catalyst 
section arranged at the reforming room, and reforming this fuel for reforming The process energized to 
the plug for ignition which is the control approach of the fuel reformer which generates the reformed gas 
containing hydrogen, and has been arranged in the combustion chamber which is open for free passage 
in said reforming room based on the trigger signal of said fuel reformer, The process which detects the 
temperature of said combustion chamber, and the process which operates a timer after energizing to said 
plug for ignition, The control approach of the fuel reformer characterized by having the process which 
makes said combustion chamber inject the fuel for heating when said timer clocks only predetermined 
time amount, and the process which stops the energization to said plug for ignition when the temperature 
of said combustion chamber reaches the set point. 
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[Claim 12] The process which detects the reformed gas outlet temperature of the reforming catalyst 
section which is the control approach of the fuel reformer which generates the reformed gas which 
contains hydrogen by reforming the fuel for reforming containing a hydrocarbon, and is arranged at a 
reforming room, The control approach of the fuel reformer characterized by having the process which 
presumes the carbon monoxide concentration in said reformed gas, or lipobiolite-ized hydrogen 
concentration based on said reformed gas outlet temperature and the amount of supply of said fuel for 
reforming introduced into said reforming room. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel reformer which generates the reformed gas 
containing hydrogen, and its control approach by reforming the fuel for reforming containing a . 
hydrocarbon. 
[0002] 

[Description of the Prior Art] The fuel cell stack constituted by pinching and carrying out two or more 
laminatings of the fuel cell eel which opposite-**(ed) the anode lateral electrode and the cathode lateral 
electrode on both sides of the electrolyte, for example, the solid-state polyelectrolyte film, with a 
separator is developed, and it is being put in practical use by various applications. 
[0003] By supplying oxidant gas (air) to a cathode lateral electrode, said hydrogen gas ionizes this kind 
of fuel cell stack, and it flows the inside of the solid-state polyelectrolyte film, and it is constituted so 
that electrical energy may be obtained to the exterior of a fuel cell by this, while supplying the reformed 
gas (fuel gas) containing a hydrocarbon, for example, the hydrogen generated by steam reforming of a 
methanol water solution, to an anode lateral electrode. 

[0004] By the way, in the fuel reformer which reforms a methanol water solution and generates 
reformed gas, the carbon monoxide (CO) and the unreacted hydrocarbon component are intermingled in 
the reformed gas component generated in a pre-heating process from the time of starting. If the reformed 
gas intermingled in this CO is supplied to a fuel cell stack, CO poisoning of a catalyst will be caused in 
an anode lateral electrode. 

[0005] Then, the fuel cell system currently indicated by JP,8-293312,A in order to cancel the above- 
mentioned fault is known. If it has deviated from the allowable-temperature range or permission CO 
concentration in case this fuel cell has the detection temperature of a temperature sensor and CO sensor, 
or detection CO concentration in a steady state when there is a fuel cell at the time of starting, it consists 
of this conventional technique so that the hydeogen-rich gas which switches the supply place of the 
hydeogen-rich gas from a reformer to a burner from this fuel cell, and contains high-concentration CO 
by the passage switch bulb may not be supplied to a fuel cell. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, 
a methanol and water are supplied in a reformer and the reformed gas containing hydrogen gas is 
generated by carrying out steam reforming of this methanol. This steam-reforming reaction is 
endothermic reaction, and the temperature suitable for the reforming reaction of a methanol is equipped 
with the burner for heating this reformer at the reformer. 

[0007] However, since the reformer is heated with the burner to predetermined temperature (for 
example, about 250 degrees C - 300 degrees C), the problem that pre-heating operation which heats said 
reformer to the temperature suitable for a reforming reaction takes long duration fairly is pointed out. 
[0008] This invention solves this kind of problem, and it is an easy configuration and aims at offering 
the fuel reformer which can shorten pre-heating operation time at once, and its control approach. 
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[0009] Moreover, this invention aims at offering the fuel reformer which can perform pre-heating 
operation efficiently and economically, and its control approach. 

[0010] This invention is an easy and cheap configuration, and aims at offering the fuel reformer which 
can detect the reaction condition in the reforming catalyst section certainly, and its control approach 
further again. 
[0011] 

[Means for Solving the Problem] In the fuel reformer concerning this invention, the combustion 
mechanism for starting is equipped with a fuel-injection means to supply the fuel for heating to a 
combustion chamber, and the plug for ignition to which said fuel for heating supplied to this combustion 
chamber is lit, and the combustion gas for heating is directly supplied to the reforming catalyst section 
arranged at the reforming room which combustion is performed by said combustion chamber and is 
open for free passage to said combustion chamber at the time of starting of a fuel reformer. For this 
reason, the temperature of the reforming catalyst section can be certainly heated to the temperature 
suitable for the reforming reaction of the fuel for reforming in a short time, and pre-heating operation 
time is shortened at once. 

[0012] Moreover, by the control approach of the fuel reformer concerning this invention, the combustion 
gas for heating is directly supplied to the reforming catalyst section arranged after starting of a fuel 
reformer at the reforming room, and this reforming catalyst section is heated by predetermined 
temperature. In that case, the reformed gas generated in the reforming catalyst section is supplied to a 
combustor, and an evaporator is heated through this combustor. 

[0013] When an evaporator reaches predetermined temperature, the gas which the fuel for reforming and 
water are supplied to this evaporator, and contains said fuel for reforming, a steam, and oxygen in the 
reforming catalyst section, for example, air, is supplied, and oxidation reaction and a reforming reaction 
are performed to coincidence in this reforming catalyst section. It is the so-called autothermal method, 
and while CH3 OH+3/202 ->C02+ 2H2 O (exothermic reaction) and CH3 OH+H2 0->C02+3H2 
(endothermic reaction) are carried out by coincidence, heat transfer structure complicated in a reforming 
machine specifically becomes unnecessary and the configuration of the whole equipment is simplified, a 
quick pre-heating process is carried out. 

[0014] Subsequently, when the carbon monoxide concentration in the reformed gas generated in the 
reforming catalyst section is detected and this carbon monoxide concentration becomes below a 
predetermined value, reformed gas is supplied to a fuel cell. Therefore, various kinds of reformed gas 
analysis sensors etc. become unnecessary, it can presume correctly that pre-heating operation was 
completed only using the carbon monoxide concentration sensor, and low-cost-izing and improvement 
in dependability are achieved easily. Here, the simplification of a configuration and shortening of pre- 
heating operation time are attained by burning by the combustion chamber which is open for free 
passage in a reforming room, and supplying the combustion gas for heating to the reforming catalyst 
section directly. 

[0015] Energization is started by the plug for ignition arranged in the combustion chamber which is 
open for free passage in a reforming room based on a trigger signal, and when the electrical-potential- 
difference value and/or current value which are given to this plug reach a predetermined value, said 
combustion chamber is made to inject the fuel for heating by the fuel reformer concerning this 
invention, and its control approach further again. For this reason, when plug temperature reaches the 
temperature for ignition, the fuel for heating can be injected, and it becomes possible to secure the 
certainty of ignition. On the other hand, when the temperature or the pressure of a combustion chamber 
reaches a predetermined value, the energization to a plug is stopped. Thereby, while reducing power 
consumption effectively, the durable heat of a plug can be raised effectively. 

[0016] Moreover, when a timer is operated after energizing [ the process which makes said combustion 
chamber inject the fuel for heating when the temperature gradient of the combustion chamber before and 
behind the energization to a plug is detected and this temperature gradient reaches the set point, or ] to a 
plug, and this timer clocks only predetermined time amount, it has the process which makes said 
combustion chamber inject the fiiel for heating. For this reason, while securing the certainty of ignition, 
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reduction of power consumption is attained effectively. 

[0017] By the fuel reformer concerning this invention, and its control approach, the carbon monoxide 
concentration in the reformed gas generated in said reforming catalyst section or lipobiolite-ized 
hydrogen concentration is presumed further again based on the reformed gas outlet temperature of the 
reforming catalyst section arranged at a reforming room, and the amount of supply of the fuel for 
reforming introduced into this reforming room. Thereby, CO concentration detecting element and a 
methanol concentration detecting element become unnecessary, and with an easy and cheap 
configuration, the reaction condition in the reforming catalyst section is grasped certainly, and can 
supply desired reformed gas to a fuel cell. 
[0018] 

[Embodiment of the Invention] D rawing 1 is the outline configuration explanatory view of the fuel cell 
system 12 incorporating the fuel reformer 10 concerning the 1st operation gestalt of this invention. The 
air as oxidant gas is supplied and the fuel cell system 12 is equipped with the fuel cell stack 14 which 
generates electricity by the hydrogen gas in said reformed gas, and the oxygen in said air while reformed 
gas is supplied from the fuel reformer 10 which generates hydrogen gas by reforming the fuel for 
reforming containing a hydrocarbon, and this fuel reformer 10. As a hydrocarbon, a methanol, natural 
gas, or methane is usable. 

[0019] The methanol tank 16 by which the fuel reformer 10 stores a hydrocarbon, for example, a 
methanol, The water tank 18 which stores the generation water discharged from the fuel cell stack 14, 
The mixer 20 which the methanol and water of the specified quantity are supplied from said methanol 
tank 16 and said water tank 18, respectively, and mixes a methanol water solution, The evaporator 22 for 
evaporating the methanol water solution supplied from said mixer 20, The reforming machine 26 which 
generates the reformed gas which reforms the methanol (henceforth the fuel gas for reforming) with 
which the steam introduced into said evaporator 22 from the catalyzed combustion machine 24 which 
supplies evaporation heat, and said evaporator 22 was mixed, and contains hydrogen gas, It has CO 
removal machine 28 from which the carbon monoxide in the reformed gas drawn from this reforming 
machine 26 is removed. 

[0020] While air is supplied from the air supply machine 30, respectively, the heat exchanger 32 for 
reducing the temperature of reformed gas between the reforming machine 26 and said CO removal 
machine 28 is arranged at the catalyzed combustion machine 24 and CO removal machine 28. An 
evaporator 22, the reforming machine 26, a heat exchanger 32, CO removal machine 28, and the 
catalyzed combustion machine 24 are connected through a shell 34, and constitute the circulating flow 
way (refer to drawing 2 ). 

[0021] The 1st and 2nd reforming catalyst beds 38 and 40 by which the reforming machine 26 is 
arranged at the reforming room 36 as shown in drawing 3 , The feeder style 42 for supplying the fuel gas 
for reforming, and oxygen content gas, for example, air, to said reforming room 36, and making 
oxidation reaction and a reforming reaction perform to coincidence by said 1st and 2nd reforming 
catalyst beds 38 and 40, It is arranged at the upstream of said 1st and 2nd reforming catalyst beds 38 and 
40, and has the combustion mechanism 44 for starting for supplying the combustion gas for heating to 
these 1 st and 2nd reforming catalyst beds 38 and 40 directly at the time of starting. 
[0022] As shown in drawing 2 and drawing 3 , a combustion mechanism 44 Correspond to the 
reforming machine 26 at the upstream of a gas flow direction (the direction of arrow-head A), and it is 
prepared in the said alignment with the 1st and 2nd reforming catalyst beds 38 and 40. This combustion 
mechanism 44 is equipped with the temperature sensor (or pressure sensor), the injector (fuel-injection 
means) 48 for supplying a fuel, for example, a methanol, to a combustion chamber 46, and the plug 49 
for ignition, for example, a glow plug, 51 which detects the temperature in said combustion chamber 46 
(or pressure). This injector 48 is connected to the methanol tank 16 through the fuel path 50 (refer to 
drawing 1 ). 

[0023] As shown in drawing 3 , the perimeter of a tip side of an injector 48 was equipped with the air 
nozzle 52, and this air nozzle 52 provides in it two or more air derivation openings 54 which carry out 
opening toward a combustion chamber 46. Each injection direction and include angle are set up so that 
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the air derivation opening 54 may generate a vortex in a combustion chamber 46. The air nozzle 52 is 
connected to the air supply machine 58 or the air supply machine 30 through the 1st air path 56 (refer to 
drawing 1 ). 

[0024] As shown in drawing 2 and drawing 3 , the feeder style 42 is arranged at the downstream of a 
combustion mechanism 44, and provides the feed hopper 60 to which it is the lower stream of a river of 
an injector 48, and it is located in the upstream of the 1st reforming catalyst bed 38, and the fuel gas for 
reforming, the object for oxidation, and the air for dilution are mixed or supplied independently. The 
joint section 62 prepared in the way of this path 34a is opening a feed hopper 60 for free passage 
through the 2nd air path 64 in the air supply vessel 30 while it is connected with an evaporator 22 
through path 34a. A feed hopper 60 is open for free passage in the passage room 66 from two or more 
inlet 60b through duplex Kabeuchi's ** 60a. 

[0025] The reforming machine 26 is equipped with the diffuser section 70 which forms the gas supply 
passage 68 of the cone configuration whose diameter is expanded toward the 1st reforming catalyst bed 
38 from the passage room 66 which is open for free passage to a combustion chamber 46. The 
cylindrical shape-like case 72 ****s in the edge whose diameter the diffuser section 70 expands, the 
stop is carried out to it, and it is equipped with the 1st and 2nd reforming catalyst beds 38 and 40 in this 
case 72. 

[0026] The 1st and 2nd reforming catalyst beds 38 and 40 consist of copper or a zinc system catalyst, 
and are set as anchor ring-like honeycomb structure. The gas flow direction in the reforming room 36 
(the direction of arrow-head A) and each direction of a field of each honeycomb catalyst cross at right 
angles, and is arranged in parallel. The 1st and 2nd straightening vanes 74a and 74b are fixed to the 
upstream of the gas flow direction of the 1st and 2nd reforming catalyst beds 38 and 40. 
[0027] Among the 1st and 2nd reforming catalyst beds 38 and 40, the gas-passageway means forming 
76 is arranged so that the fuel gas for reforming may pass only either. It consists of plates made from 
SUS, and the gas-passageway means forming 76 is formed in the tubed part 78 inserted in central 
cavernous partial 38a of the 1st reforming catalyst bed 38, the cone section 80 whose diameter is 
expanded along a gas flow direction from the edge of this tubed part 78, and the edge of this cone 
section 80 in one, and has the wrap ring section 82 for the periphery of the 2nd reforming catalyst bed 
40. With the gas flow direction, the diaphragm configuration section 84 whose diameter is reduced 
toward hard flow ****s the tip of a tubed part 78, and stop immobilization is carried out. Central 
cavernous partial 40a of the 2nd reforming catalyst bed 40 is equipped with the covering member 86 of a 
cone configuration. 

[0028] As shown in drawing 2 , the cross valve 90 is formed in the joint section 88 of the paths 34b and 
34c which constitute a shell 34 and are connected to the catalyzed combustion machine 24 and CO 
removal machine 28, respectively, and this cross valve 90 can be freely switched to the location which 
opens for free passage the location which opens said path 34b and fuel cell stack 14 for free passage, and 
this path 34b and path 34c. The diverter valve 92 for introducing into this path 34c gas, such as 
unreacted hydrogen gas in the discharge component discharged from the fuel cell stack 14, is arranged. 
[0029] As shown in drawing 4 , the electrical potential difference / current monitor 102 (detection 
means) which detects the electrical-potential-difference value and/or current value which are given to a 
glow plug 49 are connected to the control means 100, such as ECU which controls the fuel cell system 
12. The switch 104 for carrying out ON/OFF of the energization to a glow plug 49 is connected to a 
control means 100. 

[0030] As shown in drawing 5 , the fuel-supply valve 106 for adjusting the amount of supply of the 
methanol water solution supplied to an evaporator 22 to a control means 100, the 1st air supply valve 
108 for adjusting the amount of supply of the air for oxidation supplied to the feeder style 42, and the 
2nd air supply valve 1 10 for adjusting the amount of supply of the air supplied to CO removal machine 
28 are connected. 

[0031] The 1st temperature sensor 1 12 is arranged at the passage room 66, only the predetermined 
distance S is located in the inner direction from the end face of the upstream (gas inlet side) of the 1st 
and 2nd reforming catalyst beds 38 and 40 in the reforming room 36, and the 2nd temperature sensor 
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1 14 for catalyst peak temperature detection is formed. The 3rd temperature sensor 116 which detects 
reformed gas outlet temperature is formed in the edge of the downstream (reformed gas outlet side) of 
these 1st and 2nd reforming catalyst beds 38 and 40. The 1st thru/or the 3rd temperature sensor 1 12, 
1 14, and 116 have inputted each detection temperature into the control means 100. The 4th temperature 
sensor 1 1 8 which detects the temperature of an evaporator 22, and the CO sensor 120 which detects CO 
concentration in the reformed gas drawn from CO removal machine 28 are connected to the control 
means 100. 

[0032] Thus, actuation of the fuel reformer 10 constituted is explained below based on the flow chart 
shown in the timing diagram shown in (a) - (c) of drawing 6 , and drawing 7 in connection with the 
control approach concerning the 1st operation gestalt of this invention. 

[0033] First, at the time of starting of the fuel reformer 10, the paths 34b and 34c of a shell 34 are in the 
fuel cell stack 14 and a cut off state as starting pre-heating mode (step SI). Then, air (primary air) is 
supplied to a combustion chamber 46 through an air nozzle 52 from the 1st air path 56 which constitutes 
a combustion mechanism 44, and a vortex is formed in this combustion chamber 46. In this condition, it 
energizes to a glow plug 49 (the inside of drawing 8 , step SI 1), and the monitor of the current value of 
this glow plug 49 is carried out by the electrical potential difference / current monitor 102 (step SI 2). 
[0034] Here, if it calculates by the control means 100 that the current value by which the monitor was 
carried out reached **5% - **10% of the maximum current value to the supplied electrical potential 
difference (inside of step SI 3, YES), the methanol in the methanol tank 16 will be injected in a 
combustion chamber 46 through an injector 48 (step SI 4). While a methanol is sprayed into a 
combustion chamber 46 through an injector 48, a vortex with air acts on this methanol, and atomization 
and diffusion-izing of said methanol are attained. For this reason, in a combustion chamber 46, a 
methanol burns under a heating operation of a glow plug 49, and flame stabilizing is made only in this 
combustion chamber 46. 

[0035] Subsequently, the air for flame stabilizing (secondary air) is introduced into the passage room 66 
through each inlet 60b from the 2nd air path 64. Therefore, air is mixed by the hot combustion gas 
generated in a combustion chamber 46, and where the temperature of this combustion gas is adjusted, 
said fuel gas is directly supplied to the 1st and 2nd reforming catalyst beds 38 and 40 arranged at the 
reforming room 36. 

[0036] On the other hand, if the temperature of a combustion chamber 46 is detected by the temperature 
sensor 51 and the temperature in this combustion chamber 46 reaches the set point (inside of step SI 4, 
YES), it will progress to step SI 5, a switch 104 will operate, and energization of a glow plug 49 will be 
stopped. Thereby, a starting pre-heating routine is completed. 

[0037] Furthermore, while the amount of the methanol sprayed into a combustion chamber 46 is 
increased from an injector 48, oxidation reaction and a reforming reaction are performed to coincidence 
by the 1st and 2nd reforming catalyst beds 38 and 40 by the water generated by combustion in said 
combustion chamber 46, this methanol, and the air introduced from the 2nd air path 64 (step S2). CH3 
OH+3/202 ->C02+2H2 O (exothermic reaction) and CH3 OH+H2 0->C02+3H2 (endothermic 
reaction) are carried out by coincidence, and, specifically, the reformed gas containing hydrogen is 
generated from the 1st and 2nd reforming catalyst beds 38 and 40. 

[0038] This reformed gas is sent to the catalyzed combustion machine 24 through CO removal machine 
28 from the reforming machine 26, it is used as a fuel, and an evaporator 22 is heated (step S3). Next, it 
progresses to step S4, and if it is detected that the temperature of an evaporator 22 reached laying 
temperature with the 4th temperature sensor 118, the methanol water solution with which water was 
mixed with the methanol with the predetermined mixing ratio through the mixer 20 will be supplied to 
an evaporator 22. 

[0039] While being supplied in the reforming machine 26 from each inlet 60b which a methanol water 
solution steam-izes through the catalyzed combustion machine 24, is mixed with the air sent from the 
2nd air path 64, and constitutes the feeder style 42 from an evaporator 22, supply of the methanol from 
an injector 48 to into a combustion chamber 46 is suspended. Here, air is continued and supplied to the 
combustion chamber 46 side through the air nozzle 52 from the 1st air path 56, and the temperature of 
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injector 48 the very thing is reduced effectively. 

[0040] After mixing with the air injected from the 2nd air path 64 and introducing the fuel gas for 
reforming supplied to path 34a from the evaporator 22 in the reforming machine 26, it is sent to the 
diffuser section 70 side. In this diffuser section 70, the fuel gas for reforming containing a methanol 
water solution, a steam, and oxygen is sent to the 2nd reforming catalyst bed 40 through the interior of a 
body 78 where other parts were fitted in central cavernous partial 38a of this 1st reforming catalyst bed 
38, while that part is sent to the 1st reforming catalyst bed 38 along the gas supply passage 68 (step S5). 
[0041] In the 1st and 2nd reforming catalyst beds 38 and 40, the fuel reforming reaction which is the 
oxidation reaction and endothermic reaction which are exothermic reaction is performed to coincidence 
by the methanol, the steam, and oxygen in the fuel gas for reforming. It is not necessary to use 
complicated heat transfer structure into the reforming machine 26 by this, and the structure of this 
reforming machine 26 whole can be simplified at once. And since heat required for a reforming reaction 
is supplied by the exothermic reaction in the reforming machine 26, the responsibility over a load effect 
is good and it becomes possible to generate the reformed gas containing hydrogen gas efficiently. 
[0042] The reformed gas generated through the reformed gas and the 2nd reforming catalyst bed 40 
which were generated through the 1st reforming catalyst bed 38 is introduced into a heat exchanger 32, 
and is cooled by predetermined temperature. Subsequently, after reformed gas is introduced into CO 
removal machine 28 and reaction removal of CO in said this reformed gas is carried out alternatively, 
CO concentration in said reformed gas is measured through the CO sensor 120. And if measured CO 
concentration is judged to be below a predetermined value (inside of step S6, YES), it will progress to 
step S7, a cross valve 90 will be replaced, and said reformed gas will be supplied to the fuel cell stack 
14. 

[0043] In this case, with the 1st operation gestalt, while the combustion chamber 46 is open for free 
passage in the reforming room 36 and a methanol is injected by this combustion chamber 46 as a fuel for 
heating, it energizes to a glow plug 49 and said methanol bums in said combustion chamber 46. Since 
the combustion gas generated by this combustion is directly supplied to the 1st and 2nd reforming 
catalyst beds 38 and 40 in the reforming room 36, said 1st and 2nd reforming catalyst beds 38 and 40 are 
heated quickly, and the effectiveness that pre-heating operation at the time of starting of the fuel 
reformer 10 is carried out extremely for a short time is acquired. 

[0044] Furthermore, with the 1st operation gestalt, after the 1st and 2nd reforming catalyst beds 38 and 
40 reach predetermined temperature by the combustion gas generated in a combustion chamber 46, the 
reformed gas generated from these 1st and 2nd reforming catalyst beds 38 and 40 is supplied to the 
catalyzed combustion machine 24, and is used as a fuel which heats an evaporator 22. For this reason, 
while using a fuel efficiently, pre-heating operation will be carried out further for a short time. 
[0045] Moreover, after the 1st and 2nd reforming catalyst beds 38 and 40 and an evaporator 22 reach 
predetermined temperature, the fuel for reforming is supplied and reformed gas is generated. And when 
CO concentration in reformed gas becomes below a predetermined value, said reformed gas is supplied 
to the fuel cell stack 14. Therefore, it can judge certainly that desired reformed gas was generated with 
an easy configuration, a dead work including pre-heating operation of the fuel reformer 10 whole is 
carried out efficiently at once, and the effectiveness that the generation of electrical energy by the fuel 
cell stack 14 is performed efficiently is acquired. 

[0046] Moreover, with the 1st operation gestalt, after energizing to a glow plug 49 in starting pre- 
heating operation, the monitor of the current value of said glow plug 49 is carried out through an 
electrical potential difference / current monitor 102. Then, when it results in the temperature which a 
glow plug 49 can light, the methanol which is a fuel is injected by the combustion chamber 46 from an 
injector 48. For this reason, there is an advantage that the certainty of ignition in a combustion chamber 
46 is securable. 

[0047] And when it is detected that the temperature in a combustion chamber 46 turned into temperature 
in which self-flame stabilizing is possible through the temperature sensor 51, energization of a glow 
plug 49 is stopped. The effectiveness of becoming possible to stop self-generation of heat of the glow 
plug 49 after ignition, to raise the durable heat of said glow plug 49 effectively, and to use it over a long 
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period of time by this is acquired. 

[0048] D rawing 9 is the flow chart of the starting pre-heating routine explaining the control approach 
concerning the 2nd operation gestalt of this invention. 

[0049] With this 2nd operation gestalt, while a temperature sensor 51 detects the temperature of a 
combustion chamber 46 based on a trigger signal (step S21), energization is performed to a glow plug 
49 (step S22). A control means 100 carries out the monitor of the temperature in the combustion 
chamber 46 by the temperature sensor 51, and computes temperature-gradient **T of said combustion 
chamber 46 before and behind the energization to a glow plug 49. 

[0050] If it is judged that this temperature-gradient **T is beyond predetermined more than temperature, 
for example, 50 degrees C, (inside of step S23, YES), it will progress to step S24 and the methanol 
which is a fuel will be injected by the combustion chamber 46 from an injector 48. And in case the 
temperature in a combustion chamber 46 results in laying temperature (inside of step S25, YES), 
energization of a glow plug 49 is stopped (step S26). 

[0051] Thus, with the 2nd operation gestalt, when temperature-gradient **T in the combustion chamber 
46 before and behind energization of a glow plug 49 is calculated and this temperature-gradient **T 
becomes more than laying temperature (i.e., when it becomes the temperature which can be lit), the 
methanol is injected from the injector 48 to said combustion chamber 46. Therefore, the same 
effectiveness as the 1st operation gestalt is acquired - the certainty of ignition in a combustion chamber 
46 is securable. 

[0052] Drawing 10 is the flow chart of the starting pre-heating routine which enforces the control 
approach concerning the 3rd operation gestalt of this invention. 

[0053] With this 3rd operation gestalt, after energizing to a glow plug 49 (step S31), the time check of 
the timer of a control means 100 is started (step S32). And after a timer clocks only predetermined time 
amount (inside of step S33, YES), a methanol is injected through an injector 48 in a combustion 
chamber 46 (step S34). Furthermore, when the temperature in a combustion chamber 46 turns into more 
than laying temperature (inside of step S35, YES), it progresses to a step ST 36 and energization of a 
glow plug 49 is stopped. 

[0054] Thus, with the 3rd operation gestalt, after the time amount which calculated by the control means 
100 based on the environmental condition etc., and was beforehand set up after energizing to a glow 
plug 49 passes, the methanol which is a fuel is injected by the combustion chamber 46. For this reason, 
the effectiveness that the certainty of ignition in a combustion chamber 46 is secured as well as the 1st 
and 2nd operation gestalten is acquired. 

[0055] Next, with reference to drawing 5 , the control approach concerning the 4th operation gestalt of 
this invention is explained. 

[0056] With this 4th operation gestalt, CO concentration or residual methanol concentration in reformed 
gas is presumed not using the CO sensor 120 from the temperature in the reforming machine 26, the 
reformed gas outlet temperature of the catalyst bed detected especially by the 3rd temperature sensor 
1 16, and the amount of supply of the fuel gas for reforming supplied to this reforming machine 26. 
[0057] Here, the conditions shown in drawing 1 1 , drawing 1 2 , and drawing 13 are beforehand recorded 
on the control means 100 as a map. The relation between the amount of supply of the fuel gas for 
reforming and methanol conversion is shown by dra wing 11 about the reformed gas outlet temperature 
Tl and T2 and T3 (T1<T2<T3). The relation between the amount of supply of the fuel gas for reforming 
and CO concentration is shown in dr awing 12 for every reformed gas outlet temperature Tl and T2 and 
T3. Furthermore, the relation between the amount of supply of the fuel gas for reforming and residual 
methanol concentration is shown in drawing 13 for every reformed gas outlet temperature Tl and T2 
andT3. 

[0058] So, with the 4th operation gestalt, as shown in drawing 5 , while the amount of supply of the 
methanol water solution with which a control means 100 controls the fuel-supply valve 106, and is 
supplied to an evaporator 22 is set up, the 1st air supply valve 108 is driven and the amount of supply of 
the air for oxidation is set up. Thereby, in the reforming machine 26, the fuel gas for reforming and the 
air for oxidation of the specified quantity are introduced, respectively, and reformed gas is generated 
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through the 1st and 2nd reforming catalyst beds 38 and 40. 

[0059] In the 1st and 2nd reforming catalyst beds 38 and 40, by supplying a methanol water solution, a 
steam, and oxygen, oxidation reaction and a reforming reaction are performed to coincidence, and the 
reaction by so-called autothermal one is carried out. For this reason, the temperature of the fuel gas for 
reforming is inputted into a control means 100 through the 1st temperature sensor 112, catalyst peak 
temperature is inputted into it through the 2nd temperature sensor 114, and reformed gas outlet 
temperature is further inputted into it through the 3rd temperature sensor 116. 
[0060] In a control means 100, CO concentration (or residual methanol concentration) is presumed 
based on the amount of supply of the fuel gas for reforming set up beforehand, and the reformed gas 
outlet temperature detected by the 3rd temperature sensor 116. And based on this CO concentration, the 
air content supplied to CO removal machine 28 is adjusted by the 2nd air supply valve 110. 
[0061] Thus, with the 4th operation gestalt, CO concentration in reformed gas (or residual methanol 
concentration) is presumed based on the amount of supply of the fuel gas for reforming supplied to the 
reforming machine 26 not using various sensors, such as CO sensor, and the reformed gas outlet 
temperature within this reforming machine 26. Expensive sensors can be made unnecessary by this, the 
condition of a reforming reaction can be grasped economically and correctly, and the effectiveness that 
desired reformed gas can be certainly supplied to the fuel cell stack 14 is acquired. 
[0062] By the way, performance degradation may be caused by using continuously the 1st and 2nd 
reforming catalyst beds 38 and 40. For this reason, in a control means 100, the processing which amends 
the reformed gas outlet temperature in the 1st and 2nd reforming catalyst beds 38 and 40 in which 
catalyst precision deteriorated is made. That is, as shown in drawing 14 , inlet temperature of a catalyst 
bed is fixed, if temperature-distribution (b) when basic temperature-distribution (b) and the catalyst 
engine performance deteriorate is compared, in order that reacting weight may decrease with 
degradation of the catalyst engine performance, by temperature-distribution (b), the amount of endoergic 
decreases and reactant gas outlet temperature is high. 

[0063] Therefore, based on the amount of supply, the catalyst inlet temperature, supply air volume, and 
reformed gas outlet temperature of the fuel gas for reforming, extent of degradation is presumed 
certainly and the amount of degradation of the 1st and 2nd reforming catalyst beds 38 and 40 is judged 
based on this result. Thereby, correlation can be beforehand taken in the relation between the amount of 
degradation, and temperature, and there is an advantage that CO concentration in reformed gas (or 
residual methanol concentration) is correctly detectable according to extent of degradation. 
[0064] 

[Effect of the Invention] In the fuel reformer concerning this invention, the combustion mechanism for 
starting is equipped with a fuel-injection means to supply the fuel for heating to a combustion chamber, 
and the plug for ignition to which this fuel for heating is lit, bums by said combustion chamber, and 
supplies combustion gas to the reforming catalyst section arranged at the reforming room which is open 
for free passage to this combustion chamber at the time of starting directly. For this reason, the 
reforming catalyst section can be heated quickly and easily, and pre-heating operation at the time of 
starting is carried out at once for a short time. 

[0065] Moreover, while supplying a heating medium to the reforming catalyst section and carrying out 
the temperature up of this reforming catalyst section, the generated reformed gas is supplied to a 
combustor, an evaporator is heated, and oxidation reaction and a reforming reaction are made to perform 
to coincidence through the fuel for reforming, a steam, and oxygen by the control approach of the fuel 
reformer concerning this invention. Subsequently, when the carbon monoxide concentration in the 
reformed gas generated in the reforming catalyst section is detected and it becomes below a 
predetermined value about this carbon monoxide concentration, said reformed gas is supplied to a fuel 
cell. For this reason, while being able to obtain desired reformed gas efficiently and certainly, it 
becomes possible to shorten effectively the pre-heating operation time at the time of starting. 
[0066] When said combustion chamber detects having resulted in predetermined temperature further 
again while injecting the fuel for heating to this combustion chamber, when it detects that this plug for 
ignition resulted in optimum temperature after energizing by the fuel reformer concerning this invention, 
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and its control approach to the plug for ignition arranged in the combustion chamber at the time of 
starting, the energization to said plug for ignition is stopped. Therefore, while securing the certainty of 
ignition by the combustion chamber, the durable heat of the plug for ignition can be raised effectively. 
[0067] Furthermore, by the control approach of the fuel reformer concerning this invention, the carbon 
monoxide concentration in said reformed gas or lipobiolite-ized hydrogen concentration is presumed 
based on the reformed gas outlet temperature of the reforming catalyst section arranged at a reforming 
room, and the amount of supply of the fuel for reforming introduced into said reforming room. Thereby, 
various sensors become unnecessary and it becomes possible to presume the component in reformed gas 
certainly and to obtain desired reformed gas with an easy and economical configuration. 



[Translation done.] 
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t/jB 2 &mmm 3 s , 4 0 ^»d»««r*^^ 

50 [0 0 2 2] [p(}2^4t>'I^3tC^-r4 0 lC x ffifitffltf* 4 
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414, &W?&2 6^11*^15^ (fcfi[]A*r6j) CO±«E 

ra^«(cR*te>nr*s 0 , r <^&ffist#4 4 tt»KX4 

tz&EEM fc*tB1-5 (*fcllEE*-fe>^) j 
SltSrfix-S. dc^M^v^^* 4*814, 

l #88) o 

[0 0 2 3] -< 4 8a5ftMIAeBlc:tt* ID 3 

1^1-4 5ie, ^;X/u5 2/pgf-$^ 

XyU5 2f4, lgl4^:fS]^oT§|Pt5lt^ 
SUffiP 5 4£g£ttTl>£ 0 S«i|fflP5 4fi, 4 

[0024] 0t&tftft4 2it EI2*5i:i/ia3^^i-j: 

~* * 4'8WF«-e*»o* 1 3 8 <D 

fcttEiiE L T £ P 6 0 SrSHtTi^S. 

tbSt^l^ 4 a CD&JblcJgl* feHfci^a 

-O- hSB6 2 14, flill ^^M^3 0I:I2^1 
8§6 4£^LTSilLTt>£ e ft»P6 0ll -filEl^ 
(DM6 0 a ^Ltat^«Ai:i 6 0 bfrhffi,V&&6 6 

[0 0 2 5] &W%%2 6(4. 4Bffig54 6^Sifi-rS«EK 

16 6**&£ igtfftttt;ji3 a^iAj^oTttarsnm 

8 Srff^-r-S^-r 7a- FSB 7 0 
^rl^^o 7 If SB 7 0^t£f5-r5^SJlCl4, B& 

*7 2rt^JRl*iJ:U5»2cSfcW«!«JB3 8, 4 0 

[0 0 2 6] IlioiU'f 2 Sfe jfttttE* 3 8. 4 0 14, 

iH*fc«4IIE»*«!«T?flli4$ix-cia»i , K-^JUMKw 

^ f 4xwab"*|fijf4BS:ir^3 6rto^^?5Eix*|Bj ('jcf=PA* 
ft]) IdiESEL-cafeMSixrt^. SU#J:tf«2iS:|ftt 
(StJS 3 8,4 0 w^f^8ltL>7fRiw±8K««cJB 1 teXTim 

2*gtfftf57 4 a , 7 4bAlS$it5 e 

[0027] s 1 ^4i/m 2 &mmm 3 8 , 4 0 

f-ft7 6ll Hill suss«niM^nt^ 

9, Si KI^II 3 8<0**2S«SP»3 8 a MffA£ 

*ftie^oTi£f£^£Ri&^8 0 ccorissrs 



(5) ftM 2000-63104 

V yyU8 2 k&G-fZo WttSB 7 8^**11 # 
^ Sett* |p] <h l4^*|pj^|pj/^o TSffiS-T 5«8 9 ff^ttSU 8 
4#iai:±a&HEStb-0*5. » 2 efcSMMt* 4 o <& * 
*3SilMB$>4 0 a Ief4, n«»ttw*x<— »*T8 6 

[0 0 2 8] IH2l^i-4 5lC N f#3 4?:MlM 
J«S6»2 4 <bCO|&5&§2 2 8 £ lC*ft*ft«MK*ft*» 
S§3 4b, 3 4 cOi^a-fy hS(S8 8 ICI4, =*#90 
70 jWKttbixT*siJ % Z<?}Z;*/#9 0*4, SulEfiiK 3 4 b 
tiMft^^y^ 1 4 ttiatfittii, Kfttt3 
4b^giS34c £«riiiai-Sffi«t^«]9**SaET 
*)5o :w8B3 4 c lete, «Spm?6i^^ l 4**b 

[0 0 2 9] (H4lC^-f 4 9 IC X ^^H^^^^A 1 2 
fcWKIt5ECU*W«fl*Sl 0 0ici(4, ^d-t 9 ^ 
^4 9i:tt4SW «0E«[*5 4 tf/ * *4«Stffi «r 

20 S e IRMW^SM 0 0(^14, ^d — ^7^4 9^W2Btt€r 
ON/OF F-T^)fc^(7)^-r yflO 4^S^$tL6 a 
[0 0 3 0] H 5 IC^-T4 3 #J«l^|ft 100 (C(4, 
3K3&#2 2|d«JpS£n3> *y-^**«<ott«»«:BI 
106^ 0tJ6W1ft4 2 lCf£*£ 

08^ CO»*»2 8Jdflfe»*lx53S««0«» 
[0 0 3 1] gftK^ 6 6 legs 1 faK-fe yfl 1 2 ^Et 

30 Sil, i&»^3 6l^(n»ldo4t>'S2i&WftfejaSS3 8. 
4 0<7)Jb»iJ (^APi) <D*B&a»feSr3£SMSrt:tt 

i i 4^ak L itb^5o zw«i*iJ:t/IB2i5klIftttttl»3 
8, 4 0^TStlHiJ (&W#*&n®\) ^«S8SBlei4. 

Si 75iglB3iaa:-fe>1f 112. 11 4^41/1 
1 6 14, HiM^l OOl^tlftl^ffiJl^A^L 
T^3 0 fHM^ftl 0 0ICI4, S!s%8S2 2(^?affiS:»« 
^•5m4iaSir>if 1 1 8 £. C OI^5fe§5 2 8 
40 ^tL5»S*'^1 3 ^COiSS^-Kffi-r5CO-fe^l 2 

[0 0 3 2] eco4 9lc«fi8Six5J»fl.»«KaH oco 

£^^fflr% III 6 co (a) ~ (c) ic^-r^-fA^-r- 
h*54t/g|7lc^-r7D-^^- Me2S^>T. &t\z 

[0 0 3 3] tei - . «&BcKftRi ntn46ibo#lci4, 

»*»*-K Uf^Sl) tLtf*3 4<ng»3 

4b, 34c ^ tmWiW:Witc$> 

50 5o tCT% ftttttft 4 4 t**t 5 JS 1 S«8iB 5 6 
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5 n rc?)^cSiT% ^p-/7 ?4 9tciim^n (§8 

f\ ^fy^S 11). «EE/»S^e = * 1 0 0 
7 P S12) B 

[0 0 3 4] --T\ fW^^n 
fc«JE^»LT**«8B«0± 5%~± l 0%lcigL/c 
c^is»|«i*8l:i 0 0(cj:i9J«ISix5t (^f^s 

13^, YES) . >fy^i^^48^Lt>;;- 
/^v* l 6f*3coy * /-^s»fti4 6rti:*WSn 

* y -/Wcffijruc J: *Mflctffl?ffi LT, HUtsy * y -/u 

6rt-Ctt, ^p— ^4 9 wSPlRffJTJTJO * /— 

[0 0 3 5] &^T\ i'2Mi^6 4^b*»AP 6 
0 b*r^LT«ttS6 6fc«!fcfflffi« (2ft£M) tfiW 

A$n-5o e^or, iii4 6TM^i5»oii 

*i*3j:i/SB2*irttacii3 8, 4 otciEjget^$n 
a 0 

[0 0 3 6] -^7\ «SJS^4 6Wi£gWtyt5 1 

(^T7-/S14^ YES) % 
S 1 5(CitA>T'^^ v^l 0 4*«fM&£*L, — 

[0 0 3 7] ^y^x^^4 8^tblt^4 6 

^K^:^ t ffimtifiZfffrinZ Uf-;-/S2) . ^ffctfj 
ICfi, CH 3 OH+ 3/202 -»C0 2 +2H2 O (*g 
SiJS:^) CHs OH + Hz O^COz + 3 H 2 

IRLEJt;) fcj&*ratiM£»ff*ft, 

[0 0 3 8] wOiSkJf^^li, i3kW»2 6*»e>coi»* 
§12 8«riiBoTftl!KK«EW2 4 JC3ib*LT«R»t LTfU 
ESix, JK«»2 2frAjJ»-*-fi (Xry/S-S) e ft 
x^y^S 4 Clil/uT\ S4iagtyfi 1 8(a 

[ 0 0 3 9 ] 2 2 T-tt, ftfc«S;«S««S 24Hnt 

y ^y — ;u3fc»SS^8K*ffcL, » 2 SSU&KS 6 4^bi£ 
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70 

feft5£ftfc«^SftT«#««4 2 fcfl*fdc1-*«-*A 
in 6 0 bri*fe5fcRg2 6rttcfttiS&Six5-*, -Ov?* 
y- * 4 8 36^«M£^4 6^)^ * y — /KD«S»a*ff it 
£tlZ 0 ZZX\ $lffi*USB5 6HS*/^U5 2 

t), ^ >v^^ * 4 8 eflE^?as«rWjatwi6«LTv^ 

So 

[0 0 4 0] 35&M3I2 2^5)88 3 4 a \zm&£tltz& 

3 8W^^»3 8 a td«»$tL^Rl»«fB7 8 <Drt 
ffl5 4-iioTS2 3feSrtt»«4 0^5Sb*t5 (^^y^S 
5) „ 

[0 0 4 11 »1 *5 J:t«B 2 ttffttftJI 3 8. 4 0 ~C 
fi. acKfflftS^^I-^^ * y— /K 7KSR«*5J:t/lS* 

6*ff^«jfiSr---a|fe«ciB*<k:i-5wi3fts-c*5. l/j^ 

[0 0 4 2] ^l^K»«il3 8«riioT*dl*nfca 
«^^*jJ:U«tS2efcKtt«B4 0^iioT^/«$n/c^ 
Bt^r^tt, ?RKtft«»3 2fca»A$ttTBTr^ifiA ! tc:^SJ 
Sn5„ ft^T% CO(^-ic5S2 8t-^A^ 

/it, COir>ifl 2 0 Sr^LTfitHESca^^f^CO 

tt#"K-Cfcafc«KSft5fc (^7-^56^ YE 
S) % XT y>^S 7 (diiAy"CZI^#9 0^Aix@^ibn 

So 

[0 0 4 3] JB 1 ^11 3 

40 6 (c^i^'M 4 6 a*iSii ut*j 9 . r ^^^^ 4 6 (c^n^ 

7*7 ? 4 9 tciim^ixTRut£i^ffi^4 6 rtT'BuBSy ^ y 

*v iS5cBta3 6i*jomii3«ttJ 5 *2ScKttffltB3 8, 4 
0 ^ $ *x S 46 % mfEWi l *5 J: l/S 2 efcKfcbiK 

(0 0 4 4 ] £ '#J 1 WUffi^T'*!, S^4 6 

jo -c*jiS mm# * ic ct sr i *s ct t/m 2 RffftUKii 
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[0 0 4 5] *fc. »l*JJ:t^JR2Sk««««3 8. 4 

1 4^J:5l§m^^^^^ : ff^H'5^v^^^: 

[0 0 4 6] £fc, JR 1 0>3l»gtt-Ctt, ttftttftaHB 
JC*5t%r^n— ^7^4 9*ca«*ixfc». ttflE/ttSfc 
•=e~* 10 2 Sr^LTlttjfa^P — 7°^ i/4 9©ttl|^ 

^.Il^lofcli, -TVv****4 8/j^iM'4 6 (C$5 

[0047] La»t>* aa-t>-^5 i t^ur««S4 
6 coag ^iaftis a* nj^ * ?as 4 o t~ r t &ik m 

<t»ihU KrlE^n-^7^4 9<0»^fft£#^Cft_L£ 
[0 0 4 8] B9f±, «1^2^fWlf:i^{|ij 
[0 0 4 9] roJB2<o*JS?B«-ett % «r»fS*^J6^ 

^T?S.Sir>^5 1 35<<KMi£4 6 (Di&gt&t&W L**S 6 

(^r-r/S2i) % ^0—^7^4 9 fcii«*5tr*?lx 

6 (^f^S2 2) B fflffl^mi 0 0lt rUi£ir>1f 
5 1 tcj:5«^4 6 to affi U ^p — -/7 

^4 9^oii*in»ic^ftsiriiiEii8«*4 6(7)igiA 
[0050] iwiastAT^r^auh, 

5 0rW±T'fc*£-WW<*ixS£ (^f77'S2 3^, 
YES) , ^fyT'S 2 4 IdiiA/T, ^>yx^^48 

^e>HKtta4 6 ic^m-c&s.* ;^t«sn5, 

^S25tf, YES) , /a-/7^4 9ff)iW 
ih£;ft,5 (^T7"/S 2 6) 0 

[0 0 5 1] -<n£o\z % JB2o**«S8-Crtc, ^n- 

/7^4 9C)iimHU^(C:*Jtt^^SE^4 6rt<7)i&KS!A 
T«riSi»L, C CO a KM A T ri* g£ £ j£ j . ^ ft 0 



(7) jfrM 2 0. 00-63104 

*4 8^bmjS£^M4 6l:^^/-/^Wlt^ 

So 

[0 0 5 2] Si OH 3 02tttH?tt£ffi* 

[0 0 5 3] rt7DSB3 60SlliS«!B-eii. ^d-^7^4 
/0 9Kii«Lfc*g U77-/S3 1) s fKHHl^Sfcl 0 0W 

3^, YES) , lSl4 6l^l:-fy^x^^4 8^ 
LT**/-A^«l4£4x5 (^ s^S 3 4) 0 £<b 

fyT'SSS^ YES) , ^T" y^S T 3 6 
^p— ^7^4 9 0illftri5(*jt£jh,5 0 

[0 0 5 4] ^(Ojl^w, iSWllflTIl ya — 

20 ^j&i ooicj:9ariiLT^ES:s*ttfci^i»^aaL 

[0 0 5 5] ^IC, 0 5S:#fi8LT, *|g^(0»4W5S 
IK^IB 5 flit] W ^ o ^ T am i" 6 o 

[0 0 5 6] r (T>m 4 WHl^iTlj:, COi?yfl2 

[0057] ^J^-^IS 100 tcti, t-Zk 19 i 

1,01 2*J<tt/Ell 3 JC^i-ftf^as-^y^t LTf£^ 
$nri>5 0 111 lTtt, SKffl«R»3!f^^8tl6*i:> 
^ /uRJC*i:<OBB«* s , SJlJ!f^tljPfflfflT K T 
2*5j:t>'T3 (T 1 <T2<T3) (COV^T/i^tlT^ 
S c |g|12ti(±, ^fWW^(7)(«fi:COM(!:' 
-ttt-t'ix^aicW^f^ainajeT i , T2^J: 

^UpaaT i , t 2*sj;tfT 3fetc^^nrt^ 0 
[0058] -trr% *4iB*t6«l§Tr±, S5tc?^i- 
J: o tc, wm^St l 0 0 3l««S»8t»# l 0 6 trffiffi UT 

3H^-§i2 2jcflt*e*n5> ^ y — /^**»^tt»** s i» 

Z£^tt5 ^ <t tl:, mi ^^v<«&-^- 1 0 8 Sr^n LTfit 

fflffl«^WA*Jx. »1 fc£tfffi2aWM«»3 8. 4 
50 0 ^iMT^I/^^M^nSc 
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13 

[0 0 5 9] m 1 4o 2 &ft»mm 3 8. 4 0 T- 

fctf>. Mff^fti o OMii. snistyfi l 

[0060] mm^St i o o -en, f-ftistfcztifc&v: 10 

WS*L5»K#*ttiqffiS4K*^v*-t\ COM (* 

coi!t:I^>t, CO.Ri-8 2 8»cfltjei-5ffi«4 

[0 0 6 1 ] Z<D£o\Z. &4<nmmMWiX'rt:, COir 
>1^«©#ai"fe^*rfflv^sr k&t£< . 5MC«-2 6 

omm (izizitmm* fs-^mm twi££in&. z 20 

[0 0 6 2] £r^T\ Si*5J:t/»2efcKfi!fcjSiH3 
8, 4 oil. ««Wtttfflt5: f3ttffi*fbi*lB 
1&£tiZ>m^frfoZ>< z<nfrtr>. »Mi 00m 
tt«»it*s*fk 1 *$ .fctfJS 2 ftRftfeAKA 3 8.4 

o-csjc*^«'>^-sfc«>, ?£;j^>?n (o) r-fi. ijsuft 

[ 0 0 6 3 ] f£oT. ftfcjffiA 

» 1 *s j: t*g? 2 & wtt&n 3 s . 4 0 co^fi^M $ 

n^o ^tticj:^, *ft4i:«aJtw|Hffic^ftffllH«r» 
[0 0 6 4] 

ait« \ck.wl £ tux v * s acH/ttatas ^asss* * 



$#flf]2 000-63104 
[0 0 6 5] Sfc % *»WtC«S«SPfBcitSS«W#J»* 

[0 0 6 6 ] £ f>K£fc, ^KniwffiSttH-tttrStlt^ 

54 4fcJi. »ikffl>"7^»^*r#a^ft±*-fr5 
[0 0 6 7] ^e>tc, ^ISWtc«5«**ac««B(50ffi(l«P 

^o^^^mm^m^i^xmrno^w^^^n^ ^ 

[BiEj^ffiVftKR] 

[■ 1 1 1 nimSllluff«iKtt«XKItr 

triB»«» ^> x ^ A 10 ff Iftffi fiKSii W l&! -e *5 ^> o 
[HI 2] M1E«t43cRttS<o««1K«IB-e«>&. 
[HI 3] 801£JKmKKB«:«lfii-«K1tS^«IWSM 
PillllT*fo-5 0 

[14] H«fe^»«^*fe$^5^*«^Rp^iaT**> 

[13 5] i«rlEiil[K*lc|ft^i&4ns#«*^W«ttiHH 

[B 7 ] Htmeifi 1 a>«ik»jis^«&«iff»i(s<rKni-d 

[i8] Bl7«fi, «^-f^7P-ffK' 

[B 9 ] *^^com* 2 ^fttt«ffi»c«fi5M«i2rtt:-«rHtn 
t54&ll)l|Sft^'-^yW7P-f t - hT'$)5o 
[Hi 0] ^%ffl^ff 3^*tt7l$lB^«6»J*^«r% 
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15 

[hi 2] &mmm&tfxtfefflmmk<nm&£7F'tm 
imi3] &nmm&#xt& ] &*9s-*m£t(oK 

[Ell 4 J ttl«ttlB^*{k«r»wr6*KJIfc»JKt^ 
[ff*WR«] 

1 6 •• ^ * /— ;u 

2 0-**B 
2 4-HIIH 

2 8-COBfe-Jr* 
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